Monte Carlo simulations are used to compute the centrality dependence of the participant eccentricities (εn) in Au+Au collisions, for the two primary models currently employed for eccentricity estimates -the Glauber and the factorized Kharzeev-Levin-Nardi (fKLN) models. They suggest specific testable predictions for the magnitude and centrality dependence of the flow coefficients vn, respectively measured relative to the event planes Ψn. They also indicate that the ratios of several of these coefficients may provide an additional constraint for distinguishing between the models. Such a constraint could be important for a more precise determination of the specific viscosity of the matter produced in heavy ion collisions. Collective flow continues to play a central role in ongoing efforts to characterize the transport properties of the strongly interacting matter produced in heavy ion collisions at the Relativistic Heavy Ion Collider (RHIC) [1][2][3][4][5][6][7][8][9][10][11][12] [13] [14][15] [16] . An experimental manifestation of this flow is the anisotropic emission of particles in the plane transverse to the beam direction [17, 18]. This anisotropy can be characterized by the even order Fourier coefficients;
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where φ p is the azimuthal angle of an emitted particle, Ψ RP is the azimuth of the reaction plane and the brackets denote averaging over particles and events [19] . Characterization has also been made via the pair-wise distribution in the azimuthal angle difference (∆φ = φ 1 − φ 2 ) between particles [17, 20, 21] ;
Anisotropic flow is understood to result from an asym-10 metric hydrodynamic-like expansion of the medium pro-11 duced by the two colliding nuclei. That is, the spacial 12 asymmetry of the produced medium drives uneven pres- 
and v 2 /v n,n≥3 . Such a constraint could be important for 
31

I. ECCENTRICITY SIMULATIONS
32
Monte Carlo (MC) simulations were used to calculate event averaged eccentricities (denoted here as ε n ) in Au+Au collisions, within the framework of the Glauber (MC-Glauber) and fKLN (MC-KLN) models. For each event, the spatial distribution of nucleons in the colliding nuclei were generated according to the Woods-Saxon function:
where R 0 = 6.38 fm is the radius of the Au nucleus and 
41
For each event, we compute an event shape vector S n and the azimuth of the the rotation angle Ψ n for n-th harmonic of the shape profile [47, 50];
where φ is the azimuthal angle of each source and the 42 weight ω(r ⊥ ) = r ⊥ 2 and ω(r ⊥ ) = r ⊥ n are used in 43 respective calculations. Here, it is important to note 44 that the substantial differences reported for ε n in Refs.
45
[30, 31, 47, 50-52, 58-60] is largely due to the value of 46 ω(r ⊥ ) employed.
47
The eccentricities were calculated as:
and
where the brackets denote averaging over sources and 
52
For the MC-Glauber calculations, an additional entropy density weight was applied reflecting the combination of spatial coordinates of participating nucleons and binary collisions [48, 56] ;
where α = 0.14 was constrained by multiplicity measure- 
II. ECCENTRICITY RATIOS
20
The magnitudes and trends of the calculated eccentric- follow a specific centrality dependence due to the influ-ence of ε 4,5,6 /ε 3 . Such a dependence is illustrated in Fig.   1 3 where we show the centrality dependence of the ratios but also a distinction between the the ω(r ⊥ ) = r ⊥ 2 and 41 ω(r ⊥ ) = r ⊥ n weighting methods.
42
A finite viscosity will influence the magnitudes of v n .
43
Thus, for a given p T selection, the measured ratios for 
